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(54) HYBRIC DNA/RNA OLIGONUCLEOTIDE AND ANTIVIRAL AGENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new nucleic 
acid having plural hairpin loop portions, with the intramolecular 
base sequence composed by an anti-sense DNA complementary to 
the target RNA and a sense RNA, having nuclease resistance, thus 
useful as, e.g. an antiviral agent. 

SOLUTION: Tliis new hybrid DNA/EINA oligonucleotide has a 
base sequence of the formula (A is an adenosine residue; T is a 

thymidine residue; G is a guanosine residue; C is a cytidine CXXSGAGATGCCTEAAGGCOC 
residue; (a), (u), (g) and (c) are each corresponding ribonucleotide, q C 
the linkage between nucleotides is phosphodiester linkage; (p) is a a^ciicafiC)jp-5' j'-ga'aiJccgCC 
phosphate group), etc., having at least two hairpin loop portions, 
with the intramolecular base sequence composed by an anti-sense 
DNA complementary to the target RNA and a sense RNA, and 
having resistance to the decomposing action by various kinds of 
nuclease in vivo, therefore being useful as e.g. an antiviral agent 
against virus such as HTV. 
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(54) [^m<0^m /\<^Uy\^DNA/RNA:^V::!y^^\y:tf\'RZm^^)V7.M 
(57) [g*^] 

[ iK)! ] ^ N 7' 'J ■ V 1-^' D N A / R N A [) 3 :/ 9 V :^ 

L T o D , mmi N A (cMfflW>i:T y f^-t y;;^ d N a > 
-t: yx R N A > (c J: ^) 5>-Tl^ SSaS?iJ:^?^'^i i ixX c V N 

/ li D N A / R. N A 'J 9 'A 'Ch h . 
Z(r)y(9U:^'j-Y\imm{^<^) RNase II {ZX DSe^) 
-feyXRN AfiJo!;;0%M§ii. Lix^zJ^ oTSSML/cT 
yf-t y7> D N kmmnw^btj:'6 R N A t HJIM-r^f^ 

{ ^Jrlfi 1 *:^RJ^ (- ct ^) li 9 "S^ ]Hm 
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imm 1 ] ■:}^'tc<t t^T tV/l— 7m^Sr 2 oil 
IXh 0 , tlWR N A ^zmmrj:ryt-t yxDNA 

. -fe y X R N A t (c J; 0 tsSge^iJA^'fflS ixT i ^ 
>g) ^ ^ t tl) . y V y F D N A/R N a -t 'J 

[ if aKJI 2 ] ^7 y;l—7mS: 2 LT 0 . 

-/ 'J •:/ H D N A/ R N A:t 0 9 ^^ 

A / R N A 'J 9U:^^ F , 

•y ,^ r ^ L X V ^ l> ^ tr #iS ^ 1 1> s 2 (cieSi^O 
./N < / 'J y F D N A/R N A r^T 'J :2'\>? 9 F . 

[iS*JB5 ] yNyv-A.,, FST*»mo,7.7^Ai5'5> 

yx R N A||il(c::: -y :7 ^--ilFir^i I X ^'^l ^ -J 
ii.^i-r^). il«TS4(CiBltiWW7'U y FDNA/RN 
A.^'J :3'\>?.^U:tf^F. 

^^rx- Fjs-^tr^LTv^i) ^ i: mmtti . m^n 

1-5 (:0fnIii/j^-'O(Cieife<7;y y y H D N A/R N 
A;tli3'VX:^U-^-t'|>\ 

[ m-$m 7 ] ,/l - 7^Sli:5>/;^'-r^<T 7h n f-,^ x F 

^'^Thi^trmsitti. tmmi. 2, 4X{i5 

(cSBiJi^.)-^ N ^ y U -y F D N A / R N A r.}- 'J a y( 9 V- ^ ^ 
F. 

[m-ims ] ^ ^/lo>'.^?)RN Aiif5;T-/c-^rtLTffltiW 

X% h 7 y ^/-t: y 7. D N A ir IX ^ t mm 1 1 
h . iflSTH 1-7 («ji'i3^^"Ot::ieSt^7)y \^ 7' 'J -y F D 
N A R, N A :^ \) 9 l :^ ^ I - , 

[11^^19] oUXif^H .1 V (Human liiimunodefici 
ency Virus)^:?)^ ^ t , 8 tCifiSIc 

WN-f 7' 'J y D N A/R N A r/f 'J a ;X 9 l F . 

[irKlRl 0] m 1) : 

[ fLl ] 

CCGGAGATGCCTAAGGCCC 
C c 
CCccucuacgp-5' 3'-gauuccgCC 

(1^^^. Aii77Vyy^:l, T(i^a>'y«S. Gii 
/7y>'y?S3S, C{i>-^>^y5fiSrl:i}ftL. ^I^X^^?^) 
a . u gRUcU. ^il^ri . 0 7\^y( 9 U:^ ^ F Xh 

0. pummmmmi) ^zx^^^ixhmmim^ 
ix^^^i'Z t mmtti. li^iai - 9<^^)«i-//>-o 

[il;j<Tai i]m(: 2) : 

[■(1:2] 



CCGGAGATGCCTAAGGCCC 
C c 
C C cc TIC ua eg ga uu cc g C C 

(^*. A<i7T/>-y?M. T(if-5>V5g«. CHi 

a, u. ^'mc\i. -eii-m. 'J;l^';?:J'W^tFT* 

0 . ^ I/^^ Fra<:0^g'^^i:;^.:7^7^S.'XXTA'^S'&T'* 

1 . mtM 1 - 9(r)mvh^-'0\^zumm 'j b-^ 

tF. 

[ff^lll 2 3 RD5S (ffi?ij#-^- 2 CfflS) : 

CsCsGGAGATGCCTA.\GGCCsCs 
CsCsccucuacgp-5' 3'-gauuccgCsCs 

:^"7y>'y». c(iyf->'yS£^t'*o. A<X^(r) 

a. u. gSt/^ci^i. -eil-m. 'J;K.>?.7l''.t-f Ft* 

m^mmth ) i^zx^^.^ixi^Mmm^'^ixy^hzt 
im-^m 1 3 ] m^m i - 1 2c^)fnfiiy;— o(cie«c^)./n 

"f 7' 'J y F D N A/R N A^t 'J F trW^M 

j^t iX'ttLx^-^h^tmmtti. tji^^Ji'X 

[ 0 0 0 1 ] 

iwnc^Mtmimm] ^mm, .^^"i 7 0 -y fdn 

A/R N Ar/f [) n\% 9 U F&L^IM ') :7 I- 
[ 0 (.) 0 2 ] 

m^\^z{rm\r^=^■Tmm^^/zx 9T^vi5 

^ry^^yxw\^]^ >ixm--m.'^mrm±^ 

mx ^-^i^. ry^r-t y7.mm ^ ■^"^miriu^'rrzm'r} 
m<;^mi7rrm\mj&Th6yp. mmizmm<^)^S)izn\^x 
mt^m-^ui. 7 yh-t yx-^^"<^)m-t& . f? 

•y ./t U V •< 0 - -r Ji.'\C7m^ . F' -7 y / - ^ -y r 

mm , iSffittWcTcf) ^) c: >: #^^)^(^^ 'itmtztzt 
m^mxh^). 5k^zz.(r)Xo>k. mmmz'g^i^uMj^ 

±^cr)'M^^ryi-^ y7. jt^-li%^ $ hX ^ '^in^ ^ ("Bi o 
chemistry". Vol. 16. page 19SS (1977) ^TyJ^-ty 
MM^i^ Rt^ "Froc. Natl. Acad. Sci. USA.". Vol. 8 
4. pa.ge 77% (1987) fx-f /I XlJJiWffij ^1. 
[ 0 0 0 3 ] 
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Ifel'l)^:. aiK^li* ("ReverseTranscriptase". tJT 

DNAy!?>'^-iS$iXl>. f^m^S^^ (AIDS) 
^l^^tl'?'!-! I V (Human Irainunodeficiency Virus) {> 

[ 0 0 0 4 ] b h ar> >f }VP.O:>\\mAt LT . H I 

*M 0 N A $ . Z:*Jg D N A (C o T ife B (* D 

NAtclilAaiii'?). c:orv-7^>^./k7.DNAii. 

> . R N k'-^<rM:^-m\hix. H 1 wj^»> .< )VXjf% 
in R. N A ir h 9 >' ^ ^^ y' Wf-^ 21 T -y 7^- . T >' 

[00 0 5] L-h^Ltj:'ffh. 9 - f y Vmi^-v-c^A^Tm. 
ease)] J; 0 pam(C''/fft?^ilT L-iVv, y-y -yhM 

[0006] :mjmm^±mv^i^^L , l;^^ 
L9'-y--'h mmc^mir.'Fic nt i i^-^mrmr l ^ i ^ 

ry-j~-t> X:^ U rf 7 b ^ K t# h ^< < idEI^I^ L 

0 , R n a \z-mmts: r > ^-^r yx d n a > . ^z y 

h . y^-^ 7' 0 -y K D N A/R N A:^ Li df/ 9 V9^'1' F(C 
[0007] 

[i«ll^rK^^■r^->>^^>^m5] '^^oT. ^aflii. ^yt^ 



A(cfflli&%^r y f-t yx D N a > . y7. R N a t 

y K D N A/RN A^ 0 9 V'A'I^ F ^t^i^th h<r> 
X^hh. Ht::. *jT|0J(i:K.A^7"'J KDNA/RNA 

[0008] J; l>.A>f y 'J ■/ K D N A/R N A 

I 0 0 0 9 ] RD5 mn^^ 1) : 
Ut4] 

CCGGAGATGCCTAAGGCCC 
C c 
CCccucuacgp-5' 3'-gauuccgCC 

RD5C mm^- 2) : 
Ut5] 

CCGGAGATGCCTAAGGCCC 
C c 
C C cc uc ua eg ga uu cc g C C 

RD5S (li;?(J#-^- 3) : 

lite] 

CsCsGGAGATGCCTAAGGCCsCs 
Cs Cs 
CsCsccucuacgp-5' 3'-gauuccgCsCs 

{±iiC^)^^^iCh^'^X . A(.i7-r\/> y?as. T{i-> 

^>'yaas. Gii9'^ry>'ymm. Ci^yf-iyyn^^ 

;X ^ l r^'1~ FTVf) 0 . s (.1:1^7.71^ n-^^r^X- h Jg-^-Tfe 
[0010] r^i . ±iQ^J^ V U \nm(z h , 

lit iff-m^h , (A! o xrmmiitmmi'ZMtmfc 

myi^'^iifz \t^mzmiz^iU ijC^)Xii^^K 
I 0 0 1 1 ] ^fgif (C X 6-^^'^ '/ li -v K D N A . R N A 

;t li ^7:;' U^j-^- iTc^)#ttfiOT(cgi:iK$iiT 

•J y F D N A . ' R N A ;t 'J ::?",>^ :^ V KiilW R N A 
{zn L t ffl-^fliP^^-i^SiC^^"')-/; ' h ^- ^. r > ^j^-t > x D N A 
W^t. 't:>.:^RNAiii^>:2r'&^'C■l^^>. ^n-^ /Li -v 

F D N A/' R N Ar^ 'J 3 7 7 :A ^ F i'»^^i(--r^^l!E$ 

N A 'i n7 7 V ^ K (7:) ]^ N A fiil^;^^^^^? ^ ix , T > 

-7'-t' y 7. D N A m^ifm^ L , r@±aii)a^i)]%//^ ^ ■1' /l 

7>c7>.y' 7 A R N A ;^i^':S5(!:i:l ?i'U:*§<=r(C , 'C<^) i^V JU R N 

A {zry^^yx D N A L , mms!^0)mk 
(Ci oty7i.R^^A/;%M;?i'U-.^0T^ ^ ^ 
-56^i'l*jJ:t ?> t 'h^X% h . X . mi.Mm(^mmD 

N A (Zif)^ '0 ii t il)"^ ^ 1" /U7. D N A //^ h fe¥ $ rn R 

NA'/j\ mBLm\mwp h mm. (c«cai^ ii 

, T^iii R N A (c^M L 7t 7 y f-t y7^ D N A 
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[00 1 2] fifl<Jt^l>RNA{i. RNAjifS^. tfz 

\i\-n R N Ac^)!^. ifW^c^yT y^-\z D N Mmtt'^ 
$-ti:T R N AcOtSS. m R N A/\C7)$s^.&t/^yX{im 
R N A h 9 y.> ^ 9 W^vcOffllR . mz\i R N A i^^b D N 
A ^(Dm^^ \m L , xti R N A iE^^*fi 
fig^rflilB^it^jri U f^c $ix&.^ah 4^^-) R N AT-* 

[00 13] tlWRNAtLtfi, RNA^>f./l'y^s, (^J 

^ >f , H T V . H T L V - 1 (7) R N A mf.'T-'^M 

:j>ti«ie?ii . mti£9 yr<9 n-^miihmm »r 

A ^ ./kX^7)7^n ^ E) N A fp lot^^^ix^ m R N 

A<7:>i^mjmmMm. mz rev 9y.^^9n^n- 

\-tl rev ««dXf.±'J<50gB^«JiJ^W^^t//T-t^ 
[ 0 0 1 4 ] ^WMi'ZX >^-).^ ^"f :/ 'J y F D N A/R N A 

mM^M&l tr i^v^^.^ g.'h^Oip. m.i . -ffiR^^ 3 <S - 7 6 

smmzrm^i'ii ti7)Tii^rvv;\ -mizwi—rm 
imtA-st^m, 7.-rZvfiJ5j/:ii 15-3 oi^st*^>. 

r >- ^ -t > 9smMl3:mMc^)'\ t yii- 7lSig t S'J li(c 

m'jE^^i'il Lc/)XUyj:< . 15-4 bSST-cf) 

h . t-^tmz X '/ '.i w F D N A/ R iN A 'j n ;X 

9 V"A '-r K r'1(C:lo \- T >' y^mmmm l^X^I^^£ 

tiimi^'kK . mmRNAtz.mm^m&ti'Z tf/ 
xixi:[±(yM¥rcmmm^mM'immzm lx v^x i 

[ 0 0 17] t-m^Jii'ZX^>-^^A -/ V y K D N A/R N A 
'J :i\y( 9 ]^ {zh v^X . T >' -t-t yxmmj.'^W) 

ISr tWII L 7t i (^X'h h . 7^7.7^ nf^-t X- h ^-^^ 



M?^Lfznmx. ^9V'T-^\^zntiymmrim-^\^ 

Jitl)C^)t-. 7t^7.7t^o^,tx- Viy^(r)mKmi^v^^ 
it^ LVV;>.. 7>'f'-t:yxDNAfflJ|j4(c#A'ri)C7.)W R 

[ 0 0 1 S ] 1^. 7j;7.7l-n-f^r^x- hfe-^-^fHt^N^ 7" 
'J -y H D N A/R N A^j" 'J r?'^ ^ Ui^f- YliZMXthm 

^{z\iXTmMRv^)v-rmM^mm'hiKmmz^ 

r^±L., RNrtse H (cj; D-5fS?$itririm^N < 7'U -y F 
D N A/R iN Ar^ 'J U r/T^- FvOi'^gfiJt^ i'L-^. C t 

[0019] *|gBfl(C J: |,y x-^ 7" 'J -y F D N A/R N A 

'J n ;X 7 k-t^ Fl±;^.7.7^n-f-r.rx- hJi-^-^-tfAt 

X7^F'Jx7.ry^^^, f?il^tf H-7t;X7^;T>- F£t, ^^c 
li 7^ 7^ n r ^ h S^ic J: D N A / R. N A g lij'^^ 
fSli'vf ijffl LX '^f&t h Z c ipX ^ h o 7i;7. 7ii n '7%'^x 
- F r ^r1' -s) ^ ^A -f \) y F D N A/ R N A ,t 'J :3\X 
9 U:^^ F«i , 7i^<7.)7K li F-^lStlcfflWwbii 

m-frnxyH/myt' O 'Jy/r F 7 1 F D 7 y >'0 

iXh^lliZ^ 15%N. N. N' , N' -rFfyX-f./t'^ 
r^7A>^7^/l.'7 F /T-fe F-- F liVl'^^ffll^-^-C-^l^-r 

[ 0 0 2 0 ] 5€(C , *f6E!B(C J; h v N-f 7- 'j •/ F D N A/ 
RN Ar/f'J r/'j/y'b'r^^T-Ftj:. T >'-7^-t:>',7. DN AffiL* 

^-i'y.XDNA#js^//5£.7E<^^^'^ '/ [) ■/ F^^^rS^^'^r^li'^BSc 

nlxhmm'±-^Lxv^h. 

I 0 0 2 1 ] J ^''f 7" li -/ I- D N A / R N A.-.^ 'J 9 U 

r>^-^F<^;)S?.7Et^^^J^^^fi.> Lt(i f^iJ/cffiiliSrSK (WT 

^Tmj Tmv^hZt7?Xhh.. -mz. r^D 

zi':79\^:^'^'Y^'V>9.:Y^u^:^x,-hmiZthb Tni ffi 

*?64fl('::J:-g,yN'^ 7''J y FDNA RNAr/j-'J n.>?:^U 
Fii . 7K,^ 9U:A^-¥y, rrA '^- > U 7K,>? 9 U^i' 
F^.VN-'f 7''J y FMt'coO , '^>-Tl^m7EL /ti^St:f'J 
ifl^filci"^) >: I c^')X\ :ii;^r;^-f.:t^- >■ 'i 9 U 
:A i~ F C/)M) D N A / D N A [) dfA 9 V rA & I • t J:t$'i 

7h.:^ ;h a -^^x-- F Jfi^ii 7 y ^ Hi: >^:^fljM^^C{i#A ^ 
ixt^\ ^0yX' , ti0<j R N A >: ^^^l^S.^JTMriaiffiT L 4' 

[ 0 0 2 2 ] Ho t , ^fe^l^^jCmiS ^ UT~ t:/;J 

9UT—^. 5' :)J\WPh-ifMtl 5'-x3f-7.>(.7 l-'T 
— t:"^. ^m^pioimfitlx^y]^^ 9Ur-'{:.^ MICD 

N AXii R N A -r fStsfe- L X D N A Xfi: R N A c7,) 



(5) 



1trjl¥9-l 1 0S94 



^y"[) -y FDNA/RNA;f 'J 3'-X 

yH7^^'T— t:' (SI .5?^UT— tr) CO^^«|«tt(C*r 

^ 6 Mrt (C t ffl ^0 if ^ l^' 7 - i ixZ 
-^%mi^zX ^ A>>f y I j .y F D N A/R N li r?'\>? 9 U 

[ 0 0 2 3] f-j. r>'f^-t!yA3i(ci:;fi'(:Sg>i*mffl 
D N A/R N AZllM^?)rtT . R N A ^ ^mmztMfit 

[00 24] i^^^trnzXl-^^-i 'A) -y KDNA/RNA 
'J ^ l.'ri^7^ F' ti .. rn R N A ^ i^)*S-&\tl7'j^$.7Ett 
y!?^rgri/:::^(c. (i!ii7:)Ty^-t y7>DN A J: D 

mtt^m^h. m^z^v^xi^mmimzi: 
m^iUy\t''^'\vi. mmzmfi^ixih<^:^xutpv^r >\iz 

[ 0 0 2 5 ] 

*^tef^i|T1i. H 1 V^^) rev 9 V r^^V/^'-^-Yth 

III R, N A [zn^ 1 fisi^o 9 - y •/ 1-^ R N A t . 1 fia 

A \) 9 UAf F { 2mM(r)-^r y^^ yxA [) 
dy(9\^A''f'Y> . 5 N"f 7' [) y F D N A / R N 

A A 0 'J'.^ 9 V A ^- F ) > tr itrfS: Lfz . 'cil h c^yWMt 

[0026] 

seiise-RNA (45iner IllV-.l rev HNA. \) : 

[ft?] 

5'-uguuucacaacaaaagccuuaggcaucuccuau- 
ggcaggaagaag-3' 

seiise-GDN (li^iJ^S^-^l- 5) : 

[fk8] 

5'-GCCTTAGGCATCTCC-3' 
anti-DDN 6) : 

['(1:9] 

5'-GGAGATGCCTAAGGC-3' 
cititi-DDNS 6 (CtBi) : 

[■(LI 0] 

5'-GsGsAsGsAsTsGsCsCsT3AsAsGsGsCs-3' 

RI)5 (ie?iJ#-t 1) : 
[ ft l .1] 



CCGGAGATGCCTAAGGCCC 

C c 

CCccucuacgp-5' 3'-gauuccgCC 

RD5C 2) : 

[ftl 2] 

CCGGAGATGCCTAAGGCCC 

C c 
C C cc uc ua eg ga uu cc g C C 

RD5S 3) : 

[ ft -l 3] 

CsCsGGAGATGCCTAAGGCCsCs 
Cs Cs 
CsCscC'icuacgp-5' 3'-gauuccgCsCs 

DRL5 m\\m 7) : 
[•(L I 4] 

C C gc cu ua gg ca uc uc c C C-3' 

C 

CCCGGAATCCGTAGAGGCCCp-5' 

DRL5S 7 (Cffi^) : 

[■fbl 5] 

Cs Cs gc cu ua gg ca uc uc c Cs C-3' 
Cs 

CsCsCGGAATCCGTAGAGGCsCsCsp-5' 

^vy^. oiifry'yymm. a^^'i-yymm^ 

y 9 1'A'I- VX'h D . s (vj;d^X7i;n-1^>rx- H^-^^Vh 

[0027] ±3d^0RNA;>t-'j a:A9lA'^~ F, DN A 
9l'A''1^¥ . 7'J y FDNA. 'RNA:tli 
U -i- ^ F^7:)-^§•!^K^i7^.7. ;h Q T ^ F S(c i 0 K 
ODNA ^RNASId'^fSli (ABI Srfflr^T^lS 

L/^:. 7j: 7.7j:Li^.'xj-x- hii^:)-^ «; ay 9 v K (^tn 

li DDNS. Rl)5S l)RL5S) (■;J:ji'a'^^);)"'J U'^t^' F 

y X 5> A ^'X./l- 7 F T-tr F h 'J /F<r ffl i - 

X 'a'lS L ^: o ^ ^ -f 7" [} • V D N A - R N A A D ay 9 I 
A F <7>l^'ti^fLvi CI ieiii i ca 1 1 )hosi>hor y 1 a L i 01 1 rea ::^ei 1 1 
(Glen Research im ^m^^X. 5' Jm^imit^^ 
fzy y" [) V F' D N A / R N A A 0 dy 9\^A^ F' 

m^^cy4y-> 3> th:z>iizinwz. mmifc 

:A \} zi'.^ 9 UA^ ]<lt7t:r9 [) IVT 5 FUM^^MlJ) (PAG 
E)(CJ:'>5fMl, yiW)^hm\l. x.99-)im%t.fz 

mmnthz.>{zi.^rmmLfz. 

[ 0 0 2 S ] mW\\ 2 : .t 'J -^^^y^ 9 I'Af- ¥<^) Trii (Mi 

t^mmmxu . a d a ^ 9 u a v o)y^mn jtm $ 
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>r^M^'0. 150.0. 26»02: lOmM Na2HP04-NaH2P04 (pH 7. 
0). lOrnH NaCl »«f?lS(Cj: OIIHSL. 90*C 10 

WiW^^^'tfz. Ri£«5r UV ^MrJ^Mt. 1 
relic YQ -^^m^^^^ff^o. UV Stell (fti*»fWr 



[00301 sense-ClDN + anti-ODN ^ sense-RNA + an 

ti-ODN tlWlthW^^Z^ sen.se-ODN + anti-ODMS t 
seiise-RNA + anti-ODNS \X Tni //Tj^?^"»5. 'J r?'* 

jJ^ 7 b ri'l- KA,c7)7t:7.;1v7-;tX- h.ft&<?:)#7vt1i. IS 
3£«^«g>^^'KTL.7^c. RD5S Tii RD3 ^l^lttC Tin U 

t:.. X. Rl)5C ^7yri!i (.i RD5 J:Di§<^x'K Ji'tWtt^> 

iz^mtufitz h ^ixh z t mm ttz . 

i\M . z ix^m^vHz^mt h . mmtm i tpi^ l 

f::'ciX'ri'iC^):^\) ri^:'^ 9V:^^-Y 0.1 0.1). 260 r lOiii 
M Tri.s-llCl (pll lOiiiM M^ijCIo .Sl^' lOOiiiM NaCl 

^P^L7^lgfi^l5 O.Tnil tcJ§fi¥L.. SVPD K-!J>';y 

^f^. UV MJeSs (SaiMfmS^c^) UV-2200A) (CX^m 

I 0 0 3 2] :^.mm:^ V 7 U'^^?- VX"$.)l anti- 
ODN ii:i;SB#[Vj(c-5)'M$i'u 10 j^tki^zit)<M-ytyp!rrm^ 
iXXl'i-y/^Z. ZiXCl(^lX RD5. R[)5C. RD5S. nRL5 
&m\il5S imk:'m^ix^j:'/j'r^tz. Zixi^zX^. -^x-f 
'/[} y FDNA/RNA,^'J n .>? 7 U':t^ Fi-iTy ^^•t: 



Sic7) UV-2200A) Tim 26011111 (Cio(t>^->nMS$rM^L 

T^Co nhixtzm^mm<^)-mmzxmiM m 

ffiL. CiX^r Tm mtUz. as CO ^^gttffi (%) 
i:<JOMfS5:[l2-07(c^t. X. ia2-ll7<^®:7tK 

[0029] 
[:S1] 



40 
33 
41 
28 
55 
81 
55 
65 
65 



[ 0 0 3 3 ] mMMA : S\ ,yi 9 l^ T—^^^^'^fz:^ 0 

-4'^mmmxU . -J :i r/ 9 I r^ -1^ F r y V^^ls (c LTJIflr t 
>Si:i:>'F.>? :^UT'-'L'rS-tt'5'/S^^ Si %9v r-\i^^ 
V . I O) :A 9 T- -t-lctt -t 'J n :y{ V 0) 
tffiiSS'>fro>^, SI :A9Ur—\i{t. 3i^^^A^.MrP 

I . mMmmi 1 Tliaii irz^ix^ixc^):^ [) J':/ 9 
^F 0.1 O.I). 260 30iiiM CHsCGONa (pH 4.6). 280inM 
NaCl ftl^' IniM ZnS04 >9-*^bPi!iL7::#?fi??l CTnil ICS'S 

ft?L., SI ;'^.:;'l^T— K (Takara:f±i:i) 27.5 units -rtJII 

tX 37x: vm^L<j:y)^h. UV ii(i|7E|g (fflitSMfl^mM 
m(^) ljV-220'3A) izXDi^M 2W\m X'C^M^^'i' 1 m 

m)m L . i^mm 9 ic^ $ ix i> 31 0 -cj> o tz . 

[ 0 0 3 4 ] 'MM^(^)r^ \) ^'.y^ 91- '^'^ \^X:hh eniLi- 
ODN \i.m^m'^Zym^iX. 10 Wik\^Z{ti<-S(y'M^7tm^ 
ixXlt-,^fz. zmzniX RD5. Rl)5C. Rl)5S, L)RL5 
ac/DNL5S {Xn\y:-Mi^io'j:'h--^fz,.. ndZ. \m: 
X7j;p^'.^x- V'i^i^zMXltz-'M^o'):^ D d^A 9 U 
rA'^-\-X%h aiitiHDNS J: D itJ^M^ix^jr?!?^^^;:. -'n 
A :/'[} y FDNA/RN.ApT'j n';X7Ur^^- FfiTy^ 
-t: >';<gIJ7f(C.i;X;j;D ^J-pfx- F 7v L4-< T b 

xy F.>? UT— tirS'Hir^l" J^l b'T— tr'ictf L 
Xm-^mmM^-^^^ f Z c imirlizti: o >^ . 

[ 0 0 3 5 ] mtMm : "Oi^-m^ zm^-^fz^ v 7 u 
•t^Fc^Sttiitigl 



Sequence 

sense-ODN + an ti-ODN 

sense-ODN + anti-ODNS 

sense-RNA + antl-ODN 

sense-RNA + anti-ODNS 

RD5 

RD5C 

W)5S 

DRL5 

DRL5S 
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^mmmTii. i o% fbsmem tmi^zMti^^) 

lfz^ix^'iX(^'A')^:^9l'':^'t\- 0.2 0.D.260 ^ 10 
% FBS MEM 100/^1 IC®JUL. 37'C L -^Tsf?^' 

^b. 3. (X 12S:t/' 24 mf^K^l^^^fz. 'tiXxixOMJ^ 
?S20/al (C7K20jul St/^xy-yl-: 7nv.-7 7f.;^jU 
(1:1) 20x(l ^^LTj^t^^L. 15000 rpiii T 10 
rBl}S^i:^'/iifI L , ym <r tta L . t# f L;^7|</i 20 1 
^3S>i:vxys:;KU-hS. 7M ^Sif^R lO/^i (cifft?$ 
ii\ 10% PAGE. 7M TBE t-^fffilTt. ^SIFJilll 

0 (CS^ $ f }i 0 o *(iSPi^)r+ 'J d:A 9 U -t^ 
Y^shh antHDDM 24 B#P«1fe(C^^:^{C'5>fi|$iX7:-: 
(7:)(C/rtLT- RD5C, R.D5S, DRL5 TkXf nRL5S W 24 

i;, ^ * J; |> 7 N A 7' [} •:/ 1 D N A / R. N A t 'J 
;X :^ ^ { i 7 >' -r- -t: y :a -^/jf (c .i^. x n -l^ x h 

[003 6 ] ^tlf^'Jb : 'J 3 ,^ ^'r^-^ J: h RNa 
se H t-^OtiH'jRNAiT:):^''^ 

^mmmxu . y v d n a /r n a ,t u 3\>? ^ 

U'^f'F^.) RNase H(.c J; l>-^>M>: , xoyiM^zX-^Xm 
M ^ i'lTt: 7 y ^-t yy^Uyt t R N A t (^Mm^m\% 
tkc^) RNase H (C J: -|>1l0^RN A^7>5^8?tlr1]':>t?-(iL 
J^o nui[!^l£B^J 1 xmm L -^ii-cii^^^ >i \^ r^ 
OoSmiiol <>tiWRNA 0.33nniol'r 20mM Tris-IIC 

1 (pH 7.6). lOmM Mg(:i2. lOOin KCl , liiiM DTT 
WMM. RN'ase H 7.5 units. RNasin 12.7 units X" 37 
rj 1, 2 Mi 4 B^PRlKE^-ti-. lOXmmt^^X :Wc 

EtGH ^mML. -20r: r 30 7>ISl::LL<^aL/::^. 15 
OOOrpni T 15 ^^ra?i^WltfI1--^i) (C J; ^OMx^n 

PA(.,E, TBE. 50-C (^)m'^TXMfxlfz. fIL. r/f 'J 

^txyf:'^iZi%^L^ha)^mi:^. ^mmi i& 

I 0 0 37] rliiimm:^ V 'J ^ 9 L'^^" X'Xhh anti- 
ODN miP^jRNA^ 4 [Nf[glS(c{5{3:^ife^C'^>ft?L/::. 
7h,:^;l-n^^X-hJ:i!r;^$:^AL?^ anti-GDNS ct;)*^-^ 
(C(i4 B$iam-C IP^ RNA $ ixf (cSS 

^"J§Ai'>g) •! >:(':: J: D . RNase II (C.U)tSlVjR N Ai^) 

immmfLfz. m t ?m: RNase h 

(C± ^flH^jR N AiO'M+tianti-ODN (Clt^^T^SV 
fMjRNAt^itML/:-:. :^"'fll/?Siv^Ji{ifcitj:, -m. 
0-b>'XRNA#;i|S-// RNase H (Cj: D7>P^il^n^ 

. ^7)Sc7)7 >' f^-t: >^^iife!i >: Hfi^ R N A (^)ZMB. 
mM, tMPiJRNAc7)'J)^fi|7y;t--§'iH»^^^^ Rf)5 
S. DRL5 DRL5S RNase H (Cj:^,tig^R 



AR NAWM/)"^ RNase H (zX^M^^ixmy^'ltiC^ 
mi'l l<r.)bmM^ixtz. Zixioco^^m^^o. r^>i70 
y KD N A/RN A^ 'J dyi 9 l/^f* K(i^7 t'X/l.'- 
yWiJ- t . RNase H (Cj: oTSfi'JRN A5: 

m^t h ^stt^* Lx\^h^t tmm Ltz . 

[003S] 

■^%m(r)J\4y\) y KDNA/RNA;t 
J-^LTio^). itl(+:rt. 5*(Cf«M<jgPfwc7) RNase II (Ci 

me^o-fe >'XRN A#.]M»'^>fl?$ii, nm.^ixtzr 

y^-t: yx D N AfilS/^^He^fc ^ ^ R N A > ZMi^^^li^ 
lS:Lff#jRNA2:5tMt^>c M(c. LOv\A 7 \) y 
N A /R N A-t 'J r?'*^ 9 Ut'h H(WIfl^R N A ^'M%t 

'6 L t -/P h . ^ ^ ■/ \) ■:/ F* D N A / R N A t \) :1\y^ 9 V 

mnm- i 

: 40 

T>-;-^ry,7. : Yes 

mn 

gcaucuccCC CCCGGAGATG CCTAAGGCCC CCCgccunog 

mm^- : 2 

iS?iJ^>il$ : 40 

h^Knv- : mm 
T>'^^•t> ;'^^ : Yes 

iicaucuccCC CCCGGAGATG CCTAAGGCCC CCCgceuuag 
imWf : 3 

RW^yF<^' : 40 

m^\<m : m 

7>^;-t:>X : Yes 

.^(jaucuccCC CCCGGAGATG CCTAAGGCCC CCCgccuua.i; 

mm"^ : 4 

: 45 

mm : -*M 
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ry^-iiyx : No 

En 

uguuucacaa caaaagccuu aggcaucucc uauggcagga agaag 

mm^ : 5 

mmW^ : 15 

mmm : m 

T>''^^ryX : No 

GCCTTAGGCA TCTCC 
ie?'J^):S$ : 15 

Tyi'^y^'^- : Yes 

GGAGATGCCT MGGC 
E?'J#^ : 7 
i!?lJO*$ : 40 

Ty^-t:y7, : Yes 

[01 ] 




CCCGGAfiATG CCTAAGGCCC CCCgccuuag gcauciiccCC 

[HI ] HIV <r>7^y^^^ii'i7r:tM'^Mmx'hl, 

[02] sense-ODN + anti-ODN. sense-ODN + anti-ODN 
sense-RNA + aiiti-ODN St/'seiise-RNA + anti-ODNS 

[US } m2i,z9r:$ixt:m.m&&<^)-'d:mi^ms.Th 

[04 ] RD5, RD5C. RD5S Rif RD5SC <50i:|-^"cOR!tfilS 

[05 ] mAt:Z5Ti^i-ifzmm&&(n-<m^mm-z-h 

[06} DR5. DR5S, DRL5 S?/ DRL5.S 0-iiMsPM.W& 

[ 0 7 ] 0 6 (cn^§rL/cifJlfiKO-i?:()!,W»l|-CS) 
I.. 

[0S] A.t■■#7^;7,;t^i.•x,7.f■7-^;■(ctft^-'r'J 
[09] SI ^^'L-r— t:'(C*t-r-g.^U3".>f:J'U-.t^H 

^^itttaiife^* ^-r fife I. , 
[010] 'y^mznth ^ 0 i^-^r ^- K<7)iM 

[011] -i'j3".>?;^l,-:t-7-h'lCj;S RNase H t'COl 

fr^) RNA izm^^>mmimmm)itzx'om^<^fzm».^ 

[ 0 1 2 1 0 1 1 t Pitt!?) . fl t mc^)^ -1- Y 



[02] 




0 2D 40 5C ao 100 
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[US] 



[^14] 




9i^ae-ODN*an»00N 
s»nse-aON-»anil-ODN& 
MnM-RNA««iili-ODN 
sen»«-BNA«anli«DNS 




[05] 



[06] 




120 
-J ICO 
Z 60 

^ 40 

S 0 
-20 



ORLSS 



.0^ 



40 



AO eo 



£ 0.2 
ST 

S 0.0 



[07 



"-0" ORIS 
DRLSS 



20 40 CO 80 100 



ims] 



0.20 




-O- anIi-ODN 
-m- anti-ODNS 

HB-DBL5 

DRL5S 



HQ laip.) 



[iai 0 



;HHi-ODN ami-OiJNS R05 kD5C RI).>S DKl.S DKIJS 

(lir) >l 3 h 0 .< 6 1.1 -M 0 3 6 12 U 3 6 I'l '2A I) 3 ft 12 24 U 1 h 12:4 iJ 3 12 21 

hiru- i 2 3 4 5 ft 7 ■> !0 11 12 13 11 \5 16 17 IS 1'.) 2(J 21 22 23 21 25 2f, 27 2S2'?.lH "il 32 33 v; l.^ 



an: 
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[|219] 





0.20 r 




0.18 ■ 


m 




M 




m 






0.14^ f 




0.12! 




0.1 oj^ 




0 




-O- anli-ODN 
-#>anti-ODNS 

-ik-RD5C 
-□-RD5S 
-«-DRL5 

DRL5S 



imi 1 



,V 5'" 



y f 

^ ^ o?" ^' ^' / ^ 



^ -Jf 



i^' 

ct^' V 

5^ ■ J '■ 



^ 



f ////// ^ ^ f ^ ^ f f 

" -^^ / # / / f H-^' 
' / / / ,^ / # =? • 



4' # ^ s 

/ .r -f- - ^ ^- ^ AT -V •< 

liiM I 2 .\ A 5 (^ 1 tS '> 10 II 12 13 14 15 U^ 17 |.V 10 ?0 
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